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Exploration on the curriculum design of Microbiology for training
practical skills and application ability

LIU Xiaoting, LI Zi, LIU Lei, WANG Nannan, SUN Yanhua"

School of Environment and Life Health, Anhui Vocational and Technical College, Hefei 230011, Anhui, China

Abstract: The main purpose of vocational education is to train technical talents who could
apply their professional knowledge to production. It is necessary to improve the training of
students’ practical skills and application ability. Microbiology is a core curriculum for students
majoring in pharmaceutical biotechnology at Anhui Vocational and Technical College.
Considering the learning situation and main teaching challenges, our teaching team has explored
and reformed the teaching of Microbiology. We clarified the trinity teaching objectives of the
curriculum through implementation of the new curriculum standards and reorganized the
teaching contents to improve the practical skills of students based on job requirements. By
combining reality with virtuality, theory with practice, and online and offline teaching, we built
a student-centered efficient class incorporating ideological and political education. Furthermore,
we built a multi-dimensional evaluation system for the entire teaching process to control the
teaching effectiveness. The teaching reform fully mobilized the learning enthusiasm and
initiative, clarified the study goals, and enhanced the comprehensive vocational abilities of
students, thereby significantly improving the teaching effectiveness. It supports the training of
qualified talents who are able to provide technical services.

Keywords: Microbiology; teaching reform; ideological and political education of curriculum;
student-centered
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Figure 1  Analysis of the learning situation in Microbiology course.
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Figure 2 Teaching objectives and ways to solve teaching focus and teaching difficulties of Microbiology

course.
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Table 1 Teaching objectives of Microbiology course

EEe | HEr N
Types of objective  Learning objective
HMIRH IR BUCHAEMRES . FEal. BRELLBUEY 5 AR KRR

Knowledge objective

HAE A AR
Skill objective

#I¢ HiR

Literacy objective

A H WRE R E Y AR L THRE KT DR YE 28 5 5 T P O R

NES A FRORVE R 0 S5 25 0 24 ) B4 24 280 AR SRR

V] i 24 A Y 0 i B R A A B

B2 L 2 24 R 96 v 114 10

SR W e ) 245 1) A A B

- BERANA L R BN R L 2 R BT, e RE TR AR R 2 ol R R, I
a1 HBV 2 HAt g B Gl 2B 0 1) B0 4 e Bl i T ik

1. Memorize the concept, characteristics, classification, and relationship between microbes and humans

N s =

2. Describe the biological characteristics of common microorganisms, disinfection and sterilization
methods, microbial genetic variation and bacteria preservation technology

3. Summarize the knowledge of pharmacodynamics of biological drugs such as antibiotics and enzymes
4. State the principle and operating steps of the drug susceptibility test plate method

5. Enumerate the application of microbiology in drug testing

6. Know the basic steps of microorganism fermentation pharmaceutical

7. Conclude the industry application of bacteria, actinomyces and fungi; The industry application of
virus interference phenomenon; Pathogenicity and prevention of flu virus, HBV, and other pathogenic
microorganisms

1. AR BRI, BEIANTE . B BRI TR S RE

2. PR R MUK A, AT TRIR A

3. BEATRAMUTE S5

4. IEBRHETTROIRIERCH] . AE AR A | 2 RO IE AR I F A R

5. AR RO 2 W AT G T A A B R A

1. Use the microscope to observe microorganisms and identify the morphological characteristics of
bacteria, fungi and actinomycetes

2. Use commonly used sterilization equipment for aseptic operation

3. Conduct in vitro antibacterial experiments

4. Prepare the culture medium, inspect bacterial distribution, conduct drug sensitivity tests, and analyze
the results

5. Test drug sterility or limit test as required

L TRERUEY 2R R R, LAY R R B BB RR 2K, BrE AR T2 A m %l
UNGIE

2. ARUEMCRBAEY 5 AR LR

3.0 AT AN . LR AR RIS WES, SRR P T S B

4. B 7R A ] A TG B UL R R B0 JE R R A R

5. WA BRI BOLR SR, B NFBUEYR S s ™ TR B ™S, FR U
AU =R

1. Learn about the history of microbiology and remember the great scientists in its development to

iﬁ‘u
ISN72 0N

i

foster and enhance students’ professional identity

2. Understand the relationship between microorganism and human

3. Discover the microbial world by observing the morphology of bacteria, fungi and actinomycetes
4. Establish a firm aseptic concept and good aseptic operation awareness

5. Have a good professional quality, have a rigorous attitude in microbial inspection or production
work, develop quality awareness and risk awareness
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Figure 3 Reconstructing the teaching content of Microbiology course.

B RE MR IR AONE B0, W AR B Lol IR
PE, MR, FEH . ROREE S 4 R, IR
%ﬁ$m BE A% ﬁm,iﬂuﬁﬂﬁﬁ

BB HE MR E A — R B
%Eﬁ”ﬁkﬁﬁ%ﬁﬁuﬂuﬁW@m%3
o an e P2 AP AR AR SR AT, B e AU
LE S EIPN E AV % 5 F & OE ) m——
— M EBPUE R, 51 S E AW AR T
i A IR B IS T L IR E B[ A AR
PIANRBI B I AERHE P A B2 WA, AT
BAFENEEAG L, N ARERF TAEE
TEH B RNy E Rtk 28 T
P WA BRI T A R AR R
A w5 ™ A O N B AT B FTRE T E ANE
OG4TSR G ZE W o B DR AR 25 A0 300 T AL B R

G PEALTR B, T A T A 2 S A kA R
W, fR R R R L SE T,
30%-50% & B E X PUAE R 2, T2
WEIT I, X AT LA 22 A DGR BN A R
FEIRE, HE MG SRR AR A s A
R, BEAGAMER. &5, @ EARRPUE
RIARFII R JF B, o kAl a2 S
LR AR 2R S 2T T Y S ARy i1
B BARE, RATLIBTA A A ¢
YL N R T R T mnﬂ&&
T = A B 2y b g A, B2 A
WE 2yl kR ik EEERAERIMIAC
TRy EEE, FEHE IR A 0 S B BE T Y [F]
BF, AR RS, MR FARN M
R 3)o

; L,\

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



XS 45 | BT SRR Be 1R IR A O R BT IR R 3369

x2 WMEVFRESEHFAINRIT
Table 2 Design of experimental teaching content for Microbiology course
ik Module % Content
BLAh 52 4 4 g C R . B R E IR
Basic experimental skill - AN B B I

R R
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- AR AR IR S R R ROR
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. The use of microscopes and morphological observation of bacteria, mold and actinomyces

. Gram staining of bacteria
. Design, preparation and sterilization of medium
. The culture of bacteria and Aseptic technique

1
2
3
4
5
6
1
2. Determination of total bacterial count
3
4
5
6. Quantitative determination of microbial genera and their preservation
1
2
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skill 1. Antibacterial experiment of drugs in vitro

2. Microbiological examination of drugs sterility test for sterilized drug products and
microbial limit test for non-sterilized drug products
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1. Screening and identification of antibiotic producing bacteria
2. Screening of microbial metabolites for antimicrobial activity

3. Fermentation and potency determination of penicillin
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Table 3 Teaching contents, cases and educational elements of Microbiology course

Y ESUIGIPN HFALR

Chapter Case Educational element

(EX7EEPeS 1.1l PR 1. 3R A AR R S A S

(F—5) 2. BRI S R R SR IER 2. BEFRAF AR 4R RE T

Microbes and humans 1. Koji brewing 1. Enhance students’ cultural self-confidence
(Chapter One) 2. The Black Death caused by the bacterium Yersinia 2. Cultivate students’ ability of dialectical

pestis
1. WEAH T KRR 3 K B A R 2R R SE T
2. TR C LA AT T B R STk

1. Large outbreaks of cyanobacteria caused changes in

JEARZAE IS . M
IBECH —5)
Morphology, structure and
function of prokaryotes watercolor and mass fish deaths
(Chapter Two)
HZWMAEYRIES . ik
FILIRECE =)
Morphology, structure and

2. Professor Tang Feifan’s great contribution in chlamydia
L IR I R R

2. BHE SR BTRFIH]

1. Fleming’s discovery of penicillin

function of eukaryotic 2. Edible fungi and utilization of agricultural resources

microorganisms

(Chapter Three)

o 25 AL 22 A 1 1. R B B S0 Y O 2R ARG DL /R 2 1 22 11
(EIE) (HPV I HIV)

Viral and subviral factors 2. TEJREE: T R AR ALK IR

(Chapter Four) 1. Nobel Prize for the discovery of the relationship

between viruses and diseases

(HPV and HIV)

2. Satellite virus: characteristics and
transmission routes of hepatitis D

P E IR SR A
(R

Microbial nutrition and

12T R R AT K Ak 7 1T 6410 ]

2R TEREIAIBE SR . AT AR AR 7 i
PESENVE R L) B SR

culture medium 1. Application of Rhodospirillumin sewage treatment
(Chapter Five) 2. Research status of clean energy in China: waste from
industrial and agricultural production is used as raw

material for bioethanol

thinking

1 NRBAZE SRS ARAL i 5
2. WORFHE I R A 5L

1. Recognize the importance of harmony
between humans and microbes

2. Inspire students’ national pride

L B IS . RO BRRE . BRI
& RIS

2. BIS7AE SISO

1. Cultivate students’ scientific research spirit
of careful observation, dedicated study and
perseverance

2. Promote ecological civilization

1. XS BTG R SRS R, Qi
AR RV 1 U A SE B RE T, (B FRAT TIA
HE 2]

2. ik T RN R T, B
Aefir, PUARIEGSTES . BTk SEFRENIH B
1. The persistent scientific spirit, creative
thinking method and unique practical ability
of these scholars are worth our serious
thinking and learning

2. Let students understand the transmission
mode of satellite virus, cherish life, and
strictly disinfect syringes, needles and
acupuncture needles

1 A2 AR BN A D TE PR R A P i T
BRI, BREHIARBAEY

2. PUERUEMIE R E LT . TR TR
RO AL, EA T AR 25 SCHTRITAT 4R K JRe i AL
HHH

1. Make students realize the important role of
microorganisms in environmental protection
and dialectically understand microorganisms
2. Grasp the core position of microorganisms
in regenerative economy and circular
economy, and carry out ideological and
political education on ecological civilization
and sustainable development

(1548)
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Chapter Case Educational element

AP BT R A FEEFRHE AR ERpER LA A T a5 e 7 sk e E R RS X 75 5 R A4 dhalifl

(Cizayn)| HRRMRLEE, &I THUERM T, AR JrmsiskE R, HsReE A R R A fH O

Microbial metabolism SRR A R T B A S N R AR Through our research workers to the

(Chapter Six) The industrial crystallization proposed by Academician crystallization and purification of penicillin

Tl i K R A
GEL®E)

Microbial growth and
control

(Chapter Seven)

EY L S FE
(E\TE)

Genetic variation and
breeding of microorganisms
(Chapter Eight)

HEYRI AR

(GRILE)

Microbial ecology
(Chapter Nine)

Hege b

(15

Infection and immunity
(Chapter Ten)

Wang Jingkang, a scientific researcher in China,
improved the particle size of penicillin and the quality
of antibiotics, so that no very serious allergic reactions
occurred during the use of antibiotics

L. Y SEE Y R B

2. B PR AR IR AR A Y i A KL
3. FIH AR KAR Y B 8 I

1. Cases of food poisoning caused by microorganisms
2. Explain the rule of microbial growth through the
symptoms of “food poisoning”

3. The anticorrosion principle of household appliance
refrigerator

Hh e S DA A A0 O P A B AR s -
P

The most successful symbol of transgenic crop

LN

application in China: transgenic insect-resistant cotton

L GG VAR /K E AL B TR i

2. FFRA AW 11 A= 0 mT LA A A AE £
Jiti P

RIE =X 7)1 prey otk A DN WA o K] 1) D B e
ZFHAT R

1. Application of activated sludge in microbial
treatment of sewage

2. The development and utilization of biological
nitrogen fixing microorganism can reduce the amount
of agricultural fertilizer

3. Biological pest control to reduce the application of
chemical pesticides-Bacillus thuringiensis

1. F[E 2 2 AL YA S AR T ORI i
2. “PRAE SN A TLRAFAE

3. PEERR: S A B AT R UL 22 e P
“VARRHCR R &

1. The story of Li Huanying, a famous Chinese
infectious disease scientist, fighting against leprosy
2. Five characteristics of the “inflammatory response”
3. The discovery of diphtheria toxin antiserum by
German scientists was inspired by Chinese traditional

medicine’s “fighting poison with poison”

made a great contribution to increasing

students’ national self-confidence

Lok A NRE B A, $E
EMEENER

2. AR OREEE R S SRy, T AR
A B T A AL, PRIER G 24
1. Let students realize the importance of food
safety, improve awareness of food safety

2. As an important storage method, low
temperature preservation can reduce the
quality deterioration during storage and
ensure food safety

I @A R R R S R, PR IR
BRI A A RN

Let students build awareness of reducing the
use of chemical pesticides, protecting the
environment and ecological balance

filiaf AR DR B O W A S SRR A A
Bigop e HAT s i v 2 A 25 S0
BRI YRR

Make students realize the role of
microorganisms in the construction of
ecological civilization, and train students to
have the awareness that the construction of
ecological civilization is placed in a
prominent position in the construction of
beautiful China

1. BRI BR A R = R 24
L H SR A

2. TG ATV Z AR R
B e S A S

1. The selfless dedication of scientists will
inspire students to remember their mission
and responsibility

2. Traditional medicine in our country has
many references for cultivating students’

cultural confidence
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Combination of online and offline, virtual and real, theory and practice

4 HMEVFRIEBHFERE
Figure 4 Teaching strategy of Microbiology course.
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Figure 5 Specific teaching implementation process of Microbiology course.
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(1+x certificate)

L1 IR
P2 ARIERAE S R
i 1. Assess knowledge point

! 2. Assess standard operation |

t1 1 50%
Account for 50%

FIREFERT T
(BT VT )

Process evaluation

(before, during and after class)

7

B
2. R E A R
3. B

1. Assess quality of operation

2. Assess operation process
3. Assess operation
coordination
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Account for 30%

‘\\\\

i F5%

Account for 5%
HEMETF (R B )
Value-added evaluation
(ideological and political

assessment)

2R

SR B
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K AR SHe A S ER

. Changes in learning

. Changes in thinking

. Academic gains

. Expectations for the future
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Thought enhancement
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3. Evaluation by company
teachers (10%)
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Account for 5%
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Value-added evaluation
(quality assessment)
1 SR B R (5 B 2L )
2. AR REIALRE B B
3. /MR PIMEIE RE
1. Assess basic quality (attendance
and discipline, etc.)
2. Assess optimization ability
of operational skills assessment
3. Teamwork and communication
skills

Figure 6 Comprehensive evaluation system of Microbiology course.
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Figure 7 Distribution of Microbiology assessment scores before and after innovation reform.
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Table 4 Analysis on teaching effect of Microbiology

i [ ¥ TREHEAZ () AT (47) Al B (43)
Time Student Skill assessment  Student satisfaction =~ Company satisfaction

(score) (score) (score)
¥ Before the reform 2020 2% Grade of 2020 7.8+1.9 8.4+1.4 8.1£1.1
)5 After the reform 2021 %% Grade of 2021 8.5+1.3 8.9+1.0 8.8+1.1
M HJ5 After the reform 2022 %% Grade of 2022 9.1+0.8 9.1+0.9 9.1+0.9

TRl 3%
Professional quality
A ENGEG) 00
Safety awareness (accuracy) 75 ® R (AP SOTR)

PR IRGIET) | 93

Quality awareness (standard degree)

Module 2 (after teaching reform)

HEHR | (R R

70 Module 1 (before teaching reform)

B AL DT CGAZRE) | 53
64

Position responsibility (proficiency)

A i R (2 L) 92
Excellence (degree of completion) 60

0 20 40 60

B8 FHEAEANRRRMIANRFRIN

80 100 120

Figure 8 Students’ professional performance in different modules.

8§ i

FEXT IR AL RETT YT 28, AT T3k
B, WAEHCS ARHIEE . BUANERES .
BRI B M AT S, T
VARE T 55 5% %O i A W 2 TR AR e X
TEHCEE R, JETRHIRTEIE— AL 25K,
FIR A7~ 5 HRE R 55 7 5K K RIS HRL AE ) 2
SORPEAT, RN ERFRAE ST . WA SHE. 41,
7 BIRERNS, BEAR SHA N AR S B
i, BS ) GG B YRR, RN R
HEBREFRILFERE, RIVFENZGRIR.
HEIRBE S HARBOR,, AMUGERL T #AL55, M
HARR S T2t A i I B, [RIsHIngR 12
ARSI B AL AR, SRR T A B SN
RETT o N T R [ 58 S At 2 X A= Wil 2577 M B
ok, WATHILY S AEYIEOR L IR SR AP &
FORME RIS . RRAE . BERET . BT IS

EYENA N BER, 55 0K AW SO R R,
BRATIHE G . BrEAIC RS, SRR
S St YN
YE FUWR = WA

XIGEE . SCREMERE | HERRAEIT; 27
ZHEMEE S AZ; & RRATE, 2
PEZEUR ; VEAEMG . AT, REREEOTR M
HAEFEI, PMafE . REOCEE | SCEREH
%*Zo
YE & F| 3 RATFFE

V2 75 B 4 TG AT An] W] BE 2 5 Wil A S 45
TAERHEHMATFEM RN AR
REFERENCES
[1] JAfER. MAEYFHEM] 4 IR el BEEFH

JFt, 2020: 1-384.
ZHOU DQ. Essential Microbiology[M]. 4th ed. Beijing:

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



XS 45 | BT SRR Be 1R IR A O R BT IR R 3377

—

Higher Education Press, 2020: 1-384 (in Chinese).
BOF, BEE, ERKY, SR, EHL Rl
YR RSO )], RSl AR, 2008, 35(6):
980-982.

GUAN Y, CHENG HJ, WANG CZ, LE HX, WANG Y.
On the reform of experimental teaching of
Microbiology for pharmacy speciality[J]. Microbiology
China, 2008, 35(6): 980-982 (in Chinese).

PRMZ. B T RE AL (A= 275 ) DR MR ).
BREDFT, 2011(11): 46-48.

CHEN B. Preliminary study on the curriculum reform
of Microbiology based on competence standard[J]. New
Curriculum Research, 2011(6): 46-48 (in Chinese).
AR . XU TR AR PR B MO IR R
P08 0 7 i Jor 6 4 -5 4 00 R D D).
SO H AR 2 B3R, 2024, 25(1): 86-91.

LI WIJ. Teaching reform of ideological and political
education in curriculum based on “double-height
program”[J]. Journal of Baotou Vocational & Technical
College, 2024, 25(1): 86-91 (in Chinese).

FHERE, K22, WL BEA AL T2 ik Y~ SR
S BB BT 590 [I]. 1L T3, 2022(19):
41-43.

YIN DS, PENG CL. Design and implementation of
information-based teaching for Microbiology Basic
courses of chemical engineering specialty in vocational
colleges[J]. Chemical Management, 2022(19): 41-43
(in Chinese).

BTk, (5, B, UK, RiEAR. Pt
B W2 B R R RO R R T, UAE W Rk,
2023, 43(3): 121-128.

CHEN WH, REN XX, ZENG Q, DAI YD, LIANG JD.
Exploration of a Microbiology curriculum design for
Chinese medicine program teaching[J]. Journal of
Microbiology, 2023, 43(3): 121-128 (in Chinese).
X, £, FWA, S, 8. & REEY
FEHAL el F ). LA FE, 2023(24): 32-35.

LIU J, WANG Q, ZHOU YM, LI PW, GUO R.
Modular  teaching reform of  Pharmaceutical
Microbiology in higher vocational[J]. Chemical
Engineering Management, 2023(24): 32-35 (in Chinese).
A0, WL, RZLFE, AN, B TRl e
R DR A AR B W A B SO IR R D).
IS R 243 (H SRR M), 2019, 32(2): 232-236.
PENG Q, JIN YH, WU HP, HUANG XY. The
exploration on educational reform of Microbiology
with modular and ‘flipped classroom’ mode[J]. Journal
of Hainan Normal University (Natural Science), 2019,
32(2): 232-236 (in Chinese).

WA . 3% T B8 1 AR (7 1 GlC2E ) 2 PR AR BSOS R [T].
A OB R 2, 2011(23): 49-51.

CHEN B. Preliminary study on the curriculum reform
of Microbiology based on competence standard[J].
Chinese Vocational and Technical Education, 2011(23):
49-51 (in Chinese).

ALEE LT b DRPE UL Rl Y = B Rl S
HOPRR AR R T]. FHCR T, 2022(25): 79-82.

LI SJ. Exploration on practical teaching mode for
business major in higher vocational colleges based on

—

the integration of “post course competition
certificate”[J]. The Guide of Science & Education,
2022(25): 79-82 (in Chinese).

(1] Bk, 2, B8, BRI, sl TEpuEy s

SR B AL B HE S (0], BAUROL BB, 2019(18):
253-254, 256.

CHEN YG, LEI Y, LI Z, CHEN CP, HUANG H.
Research on establishment of experimental modularity
of Soil Microbiology[J]. Modern Agricultural Science
and Technology, 2019(18): 253-254, 256 (in Chinese).

[12] e[ %, farse s, ZRbgde, JEER. (BUEYE) 5

W Her i SR ], LRk, 2011, 39(35):
22138-22139, 22142.

CHENG GJ, HE DL, LI XH, PEI GF. Reform and
innovation in Microbiology experiment teaching[J].
Journal of Anhui Agricultural Sciences, 2011, 39(35):
22138-22139, 22142 (in Chinese).

[13] JEiEME, #ULDL, 2o, sk, &)L, miiZ

PRGN (Y ) IR HA AR ED
#2010, 30(2): 107-112.

LONG ZH, HUANG BB, JI QX, ZHANG YJ, YE JE.
Optimization of teaching system of general
Microbiology course for pharmacy specialty in higher
vocational colleges[J]. Journal of Microbiology, 2010,
30(2): 107-112 (in Chinese).

[14] FRRKHE, W0 Fyoe, FTUSF, VRECIH, KOMH. BUEY) S

FAVRFE A B BOCR R R 5 IR, iR BE
2247, 2023, 44(2): 94-98.

ZHENG QH, ZENG SR, KE Y, XU QK, ZHENG WB.
The exploration and practice of integration of
microbiology series courses and courses with
ideological-political elements[J]. Journal of Shaoguan
University, 2023, 44(2): 94-98 (in Chinese).

[15] sk#, THEK, 28, Soele. LT IRERNB <4

BRI 257 & 2o B8 5 5L R [D). B AR IR,
2023(10): 149-152.

ZHANG J, YU PF, JIANG J, LI YN. Innovation and
practice of integration teaching in Biotechnological
Pharmaceutics course based on “curriculum ideology
and politics”[J]. Education and Teaching Forum,
2023(10): 149-152 (in Chinese).

[16] 5%, B, AR, v, VR, e,

RN RECEH BT B IR SR LA
AWy PR AR O (0], BRI B, 2023, 51(7):
271-273.

BAI XL, XUE DW, SHI LE, XIN YY, XU MF, ZHOU
T, WU LM. Research on curriculum teaching reform
under ideological and political education mode: a case
study of Microbiology course[J]. Journal of Anhui
Agricultural Sciences, 2023, 51(7): 271-273 (in
Chinese).

PR, JA T, B8, AB/hse, AL, BREEKK.
SALRE 1 B 35 1 R W) r RS B CE S BR)]. Bk
Yie# 2Rk, 2024, 44(2): 120-128.

CHEN P, ZHOU YT, LU L, DENG XL, YU LH,
OUYANG YC. Application of blended teaching with
the emphasis of ability training in teaching of
Microbiology[J]. Journal of Microbiology, 2024, 44(2):
120-128 (in Chinese).

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


